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Abstract of JP 7131034 (A) 

PURPOSE:To obtain a silicon film having sufficient 
crystallinity suitable for formation of a semiconductor 
device by depositing an amorphous silicon film on a 
glass substrate, crystallizing the amorphous silicon 
film by thermal annealing to release hydrogen 
therefrom, and then heating the silicon film with 
intense light. CONSTITUTION :At least nucleation for 
crystal growth is effected by first thermal annealing 
step. Even if the crystallization is retarded, a silicon 
film 103 having low crystallinity can be obtained. In 
the crystalline silicon film 103, amorphous 
component and the like are left in the grain 
boundary and the bulk or the surface characteristics 
of the silicon film is not preferable for formation of a 
semiconductor device. The.silicon film 103 is 
thereby converted by second RTA step into a silicon 
film excellent in the crystallinity.; The silicon film is 
heated by RTA in order to further improve the 
crystallinity thereof. At the same time, the film quality 
can be made compact. This method realized a high 
quality silicon film suitable for thin film transistor by 
improving the crystallinity thereof. 
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^Pft^fre-g-^^a^ © t« taw hi. 

*7c, ±|BRTAIS*5|*.TLtO<bC 1 2 0 0-5 0 
0°C, 3 5 0°CTvksilT=-A-£j3i/£5 d 

it, £»£«'>£#5±T#»T-<fe3„ rWtlxi 
0 "~ 1 X 1 0 " c m" 2 (0*»7K* <D4 *V K— 7*£r*5 

r/£v\ ^e>(-2 o o~3 o ox.nmimKii^x^'m 

[0 0 3 1] RTAIgif, VyXTCVDifio 
TJ*£ 1 0 0 0 AfflgHtSisWSl 0 MSMgi: 
bTfiMgL/;. CVDWJS^^i LTitTEOS 
1-7 ■ ^ Si (OCjH,) ,) km 

$&m*<\ immnm.u.m-i?. 00-55 o°c, m*. 

(4-4 0 0-CtLfc 0 


[0032] MfiMft&sKftaMSi 0 6 

«fiSM*fc, SfJlERTAlSilSICftff-tMiSi • 

tot, £csffts*i»i 0 6 tmmmi 0 5i©M 

[0 0 3 3] §I§«V^T, ^'<y*!)y»i^T, 
fS6 000~8 000A, Wx.14'6 0 0 0 A«TA-5 

->>a (o. oi-o. 25%<Dmm%mu a co*± 

yfyy'LT, WHI1 0 7, 1 0 9£JgJ#Lfc„ 

T, SBKtttI 1 0 8,11 0£»fi£Lfc o r»B 

A-SWif-effojfc,, #6.^fc»fc«lSl0 8, 1 10B 
*SI42 0 0 0ATfcofc 0 &*5 S roMftiost 
1 1 Otlt, f^ffl^d-V K— f V^XSt-KV^T, ^"7 

MiM*©fi*&±«ESWftXST'ftfe5ii«s 

[00 34] iWc, -<*'sh'-V>ym (Z/^VF- 

•y-f ht«i o 7 i^oJUHroKftJ! 10 8, <t*-Y (-« 
mi 0 9i-e»M]H»SHfc)il 1 0) £-7*?fcLT, 

*Kl 0 5l'J!sJPLfc 0 F-fy^tLT, 7*^ 

(PH 3 ) iSilKv 1 *'?^ (B 2 H 6 ) *fflV\ 
M#»S^I4, JpSSffi* 6 0- 9 0 k V, 0 
kV, m#»J#^-(4, 4 0~8 0kV, «x.ii6 5kV 
i: +5. K-X'iti l x i o ' 5 ~ 8 x l o ' 5 c m^ 2 , M 
x.i4\ l{r2xio"cm" ! , *ylS-5xio"iL 
fc„ K-f>-^l'^tT(4, -73»««&7 5 t- VU'JX 

ify^Lfc. logs, NioWWi Hill 
6, PSro«»«*i nin 3*sjftS£*k 

t^STFT (PTFT) (DSWiN^^^yU-STF 
T (NT FT) iO«*»*t5: t/j5 T -§fc o 

[00 3 5] u—f-yt<nmM^£-oXT=.- 

V—V- (S«2 4 8 nm, ^W|l2 0is e c) * 

,WA#I4, ^*^^r-«{£j5S 200~400mJ/c 
m 2 , Kff2 5 0mJ/cm ! tU -7l»Blfto# 2 

i7 ! -7ti»l!gW'B#^SS*2 0 0-4 5 O'CgSI'M-f 

5rtic±oT, aUr^tl^LfcTfeJ;^. (El 
(c) ) 

[0 0 3 6] -BTffi-a*^7t*.W 


^StifiiSfkLta*, £tt4«St»*<7MSl o" 
~ 1 O 2 ' c m" 3 »*nfe# a B B «3l*--tt!SJR*tx.^-f- 

< , i o o o°c&±.<Dmr~-Mzi>mtitcf5%)%#>te 

S^tt«l5iil:<t«t, #7^»«Sri«?a('M1- 
[0037] SEi^T, ME£ 6 o o o AwKKtSsM 1 1 

7^mm»m*t Lx^y^cvDm^x^xtmi, 
t„ r<D«ra«»ibT(4*y-<s KstiiKMta* 

i/Ky-f S K»2)tl««JfflLTt ) ±l-\ £ fed 

t7*5 = !)J>4!#IiC±oTTFTOia ■ SB«S 1 
18, 120, 119&JIMl,fc„ l^tffi»7k 
^#HftT-3 5 0°C, 3 0#»7"=-A-&m\ TFT 
Srffl*ffl(;*fi£Lfc*»»:iaiSSr^Lfc 0 (HI 
(D) ) 

[0 0 3 8] »t*^gflT?14, ofS ■ jfi##l-*^J;5 R 

#H<at^-t, 2 5 o~4 o ottmsts; ti-j; 
o-okSt&SJqu *»i-5rtasi;®-e*5. r©± 

^OVSfcli^ UStf'MT^tEE (NTFTffl 

5±5«ofc„ ifBtff^ESgti, PTFTiNTF 
Tt*WaKIS:itfcCMOS«itT'fc5*5, ±|EXS 
tfc^T, 2-oroTFT3r|HjB#|::ff(3, cfft-eaWI - * 

riicio, 3fiir:L/tTFT&2oiR|[fi!FCff»-r5r t 

[0 0 3 9] [*Jte«2] Wr^?h 
y :?*S««i?B^SSfci3^T, Nf^^vSTFT 

Tt*3V^-C!4, — oroHisWCo^TIMI-SA 1 ;, m 

®^Sn5„ *t, N^-Y^/HiTFT-ei4/i< + 

^^gjTFT-efc^^rtiiv^JT'fc'ivv St, S 

5>|-i>fOTT-£5„ 4t, -i' ^-vHr^-S-^ffiroSec 
Wffil-5 C t tfX'Z 3„ SP*>»« h 7 >-i^ i?W1-« 

[0 0 4 0] ***M»^KXS©»«-g] 2 
«MCfc^T, SSt2 0 0 tL-CfiNA4 5#7* 
MS (J?* 1 . 1 mm, 3 0 0X 4 0 Omm, MM. 6 1 
0"C) £ttffiLt„ *1\ TWjKirLT, ^yX^CV 


DS4t[±^^^y^fi5l;J:oX2 o o 0 Anm^^it 
TA-S-C'AJ^ 0 1 &»J*U $fcl;-?:W±l;ft©T 
MiBt LT»tMfR2 0 2^7X?CVDST2 0 

ftryv? = -7^(^(4, ^7^.*tSt©*K»**a-3lt 

0. 0 1 ~2 OJR^%gSJPUTt)J:V\ 
[0 0 4 1] a<tr/W5 = !7AS:7'7^CVDStJ: 

?a (ai (ch,) s ) trytsrSrH^JitfJ: 
v\ St, ^y#ftK;iot«at5Cii, SHIMS- 

R2 0 2CCVDOSW^iLtttTEOSi»4 
ffll^t, LPCVDfttL<l±7"5XvCVD 

?£X-^ a B B «a^)« 2 0 3 §r 1 0 0 0 A, SSftSSW 2 0 
4^2 0 0 A»J5*l"-¥:^tl.ML.t„ 5 5 

0°C7?1S#(H, MT=-^«f-pfco (0 2 (A) ) 

[0042] ;oSri-*M«)l SMJSv^- 

= • ai-y^^yLTTFTroft^gttJl 2 0 5O* 

*rofa&i&*Lfc„ tux, AttftttJi2 

0 5CT5rlS • iSSttft&flBItU S*Jg©tti,+4£fa± 
*L»fc„ fgjttil 1 0 0°C, B#fflf±3 0#i Ut„ * 

•iE#?l-M««mtl3r7ioTfcJ;^oto (El 2 

[0 0 4 3] Zh^Yy ■ ^V*'y (TEO 
S) SrJSWtLT, BflgtiO^JX^CVDSI; 

iot, mmmnf-i mmm 7 0 o~i s 0 

0 A, Jtffitftl'tJ 1 2 0 0 A) 2 0 6 SrJgfSLt, £« 
fift(4 3 5 0°Ct tfc. »tii*Pi»#fo a B a«^i*» 
iLtJ»£LPCVD»T«cU rwiyfyi'u 
T, yV MIS2 0 7^»fSLt 0 #fo a HS*tl4*m 
tt&|S]±^-fr5t»t^M!&t L,T«*0. 1~5S5^ 

[0 0 4 4] -troft, Nfflro^««ii LT, 

K-e^maAL, iB«-g-W(iy-^«B*2 0 

8, 9- + */WR*»«2 0 9, KWV«tt2 1 0&?i 

or, -T^aAwtfetagftttro^tLtaaglKroaig 

— *;Jtt±2 5 0~3 0 0m j/cm t Ufc. Z(OU— 

-f— .Wiii^T, roTFToy-^/KH^e-> 

-btttaii3 0 0-8 0 0 0/ cm' fiofe. ftfc, 
affi- J; 0 t K-fV««S:ftTJ«fiM KW^ 
(LDD) «igt1"5i&^a, ->-Si£ffiH:10~2 
00kB/Dt45. w-f-|Jtfci57^^WI 


XhXW (02 (C) ) 
[0 04 51 W8, WU&£m*.1tttX>)-< 5 Ki'io 
T JIMS* 2 1 1 £7&SU S WMM2 1 2 

4-ITOtlo-r»*Lt. tLT, 
£®fSLT, TFToy-VKW^WMoV 
T/VS = 9^#JH«T-S*2 1'3, 2 14iH&fi£U - 
*»Sffi2 14BIT021 2^taa-*-SJ: 
5(iL7t. *^ c f , -t?2 0 0~4 0 0°CT-2B#P>1 

fa*ii*3v^tt>pm#tfl*pti,5o J; t) itfittSri*! 

»&»«UTfcO:v\ (0 2 (D) ) 
[004 6] *s?*«-e* u-7i-f^vfy?xffl 

[0 0 4 7] l2 3-£fflvn\ #SS«£3i 

IW-TSo S,S^5 5 0-6 5 0°C»**7XS 

Su «tlfAN2 (££6 16°C) &fflV\ M«l» 

=-A-Lfc*, 0. l°C/»T-4 5 0°CiT-ft^Lfc 

Ift!5ttJLfci>©<HyBL.fc„ 4-f£«3 0 1±tT 
Ml 3 0 2«r»*U /y^cVDKio 
3 o o~8 o oAro#f B S?a*IK3 o 3t, l¥£ 
2 0 0 A»gHt8*R3 0 4 Wtfe. 
[0048] fU, 6 2 0t> 3 0#»JP$!T^— ;V 
Srfr-sfc. ST--A4£, StS* 2 — 2 0 0°C/&«ji 
ffi, ff* b< (i J 0°C/&B(JiroSST-4 5 0°C£T*14 

«^am^#t.nS 0 id-eStSt UTAN2& 

tttSjS* s 5 5 0-6 8 0°C«777*S 
ffi, Wx.i4\ 1 7 3 3 a,S6 4 0°C) *L 

E30 (S.&6 2 51C) ^»*tS%«fflbTfcJ;V\ 

[0049] xmrnvrnt, mr=-~MUAi>K ■m.m 

1, 2<D^i. r >hti<, AN2Cg#. (6 16 

°C) J:(JfciiSV^fc!6C *«c»a/#ft*asr*3^ 
#5»7?&5„ (13 3 (A) ) 


.to Tier fro jt„ (03 (B) ) 

[0050] i^fev^T^ 2 o o~3 o o Qkinw-isn 

Sft3H»4fci±»bSJglig3 0 7 4-7-7X-7CVDSIC 

7tcvD*Mv^TtiJ;*>ofc„ ^lt, mmntrnm 

S£« 1 £ HI C t bfc„ *HJS«t?li1W ■ ift*#t-3tfflW 

Bt®fi££ti.T}3 | 9, rwfcft, *#t-*fl§W«SS»*S5 
fflJi^fiftS-MtSr fc#T#fc. (8 3 (C) ) 
[0 0 5 1 ] llffl • fi^MM, «»R3 0 7» 

SLt *»»±S*«i tlsH^ty-f M&MS3 o 

8, WH63 0 9, 3 10&»J*U -f^K-tf 

flgjt(C±oTffittft£tffc. (0 3 (D) ) 
SbK, JilWif&g:ft3i l&jgj&LT. :W;^» 
^^/HBS3 12, 3 13, 314 
£»)*Lfc„ (0 3 (E) ) 

[0 0 5 2] rwJ^KLT, WaTFTIS]KSr»* 

SffiWSWWIMSnTfc?), jsffiWTfift^Sfe^R 
JtiftS,, r©fc*, *SJfiM»TFT»#tt («« 

7^»,Sii 5 5 0-6 8 0°C»S«»»t*;v^-C, # 
[0 0 5 3] 

W*iSJPL.T*3C:/i 5 * tit J: t) , i&r B tt£[S]±*L«> 

?r*ffl Ufc^iifi, *»ae • &m h tt(i 5 2 0 - 
6 2 0°C (ffiL< 145 5 0-6 0 0°C) , 1-4ISHW 

[0 0 5 4] ^ibC, y-f hi$6«*fflW4£fa±£*?> 

ffMLTcft, MltSSI (N 2 0) -^T^*-T4'T-"HI 

rftcTttw. sisiaot, #BW?r«fci-r 

Sr**#Hftt*. 2 0 0-4 5 0°CT-<7JfeaCJ:tl> * 

[0055] «ps-e(4, mr=--iv&&.m vtzm-B- 




(51) Int. CI." 
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